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The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :
1x7=7

o e e o7l ¢

(i) In a certain process 600J of work is
done on a system which gives off 290J
of heat. What will be the change in
internal energy of the system?
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(i)

(iii)

(iv)

a5t e sfFre Bl ©E 84S 600J PR
ool SIS ©FEIE 290J O «af¥ WMo
WW"T@QWWE’E?

Calculate Kp/Kc for the following
reaction at 27°C :

oo RIEFIER AW 27° C T30S K,/ K 331
fefa =1 8

N, (g) + O2 () = 2NO(g)

A 0-1M solution of CH3COOH has a H*
ion concentration of 1:34 x 103 M.
Calculate the degree of ionization of
acetic acid.

@51 0-1 W&l CH3COOH @&{ H* i<
Sipelg WA 1:34 x 1073 T T TG
SR sia A |

Complete the following reaction :

o Rt ol T4 8

+ CH,COCl —*2—7?
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(v) Predict the product of the following

CH, — CH, — C= N + C;gH;MgBr

reaction :

1 ¢
(i) H,0®

(vi) What happens when ethanol is treated

< :"..':'\
i

/

with SOCI, in presence of pyridine ?

2R SR TAFERT SOCLT @Te

i e & @e

1) Complete the followmg reaction :

Wﬁ%ﬂl‘cﬁﬂmﬁw
o)

@/KCHS Zn/Hg, HCl »

2. Answer the following questions : 2x4=8
wo HPTRY Beq fral 8
() Calculate AH at 358K for the reaction :

Fe,0,(s)+3H,(g) - 2Fe (s)+3H,0(!)
Given that, AH,y =-33-29kJmol™
and C,, for Fe,0; (s) Fe(s), H,0(l) and

H,(g) are 1038, 251, 75-3 and
8-8JK-1 mol~! respectively.
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(i7)

(it}

(iv)

358K Garors wod RIGADR A AHT FH

it 1 8

Fe,0,(s)+3H, (g) — 2Fe (s)+3H,0 (1)
Gl SR (%, AH,gq = —3329Kmol™
i Fe,0,(s)s Fe(s), H,0(1), H, (9)3
¢, TR eI 103:8, 25°1, 758 S
ng-8JK-! mol!.

State the LeChatelier’s principle.

- oo ! TegA T4

Why aryl halides are less reactive
towards nucleophilic substitution than

alkyl halide ?
GEITE (TGO eFarREe degm
off ]2t iiEe Fw o R

Write the products of the following‘ 3 f.:?‘:

reaction :

we RGN Rigamers smidemg il @
0

) g ) HaOH

(i) H,0°

A O Aalenacy AUR HOIRCIC A

/ .
\‘ \1 . X ; /
S 5 ’. b

Write any three of thé following :

Wﬁ@mﬁﬁﬁf M'@@ﬁmg

(?)

(%)
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5x3=15

Show that : 21/2,(2;5

_W’sﬂms

(a_q] =8 0A) _
oT )p and BVT——P

Explain the concept of .salt hydrolysis
by_ taking example of the salf of a strong
acid and a weak base. Define hydrolysis
constant. Calculate the percentage
hydrolysis for 0-1M solution of sodium
acetate at 25°C assuming that the salt
is completely dissociated. Given, K,
(acetic acid) at 25°C= 1-75 x 1075 and
K, at 25°C=1-008 x 10714,

2+1+2=3

451 g T S T T R T &
R TS SREICH! DI T | 2R R

s wige ol 1 ot 01 e 2o IR

TERIE 25°C Taere =oi TEAROGS N
ﬁWW(@ﬂW‘ﬁKﬁﬁﬁ@tﬁ@:{% (R
) | S, K, (40T af5e) 25°GFHae
Gaeore = 1:75 x 1075 % 25° SIRICWN]
Saeor® K,,= 1:008 x 107141
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(ii}) State the law of chemical equilibrium.
Calculate K, K, and K, at 25°C and
1 bar total pressure for the reaction :

1
H,(9) +§oz (9) = H,0(g)
Given, AG°=-228-57kJ 2+3=5

IATRT ST TG Sorgisi 4| ©o1g
Rfeadr @ 25° cfoes w1 37 5
SIS K, K, SF K, S otemt 341 3

1
H,(g9) +§Oz (9) = H,0(9)
73 ©NtE ¢ AG® = —228-57kJ

(iv) Complete the following reactions :
1x5=5

oo RIGAR T 1 ¢
(a} CHscH = CH2 + HBr Peroxide ?

CH anhydrous

3
(b) /K + HCl ZnC[2 7 ',)

CH, NaNH,

{ C) @/‘\ @) NH3(1) ?
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CHy”"™cH, +(CH,), CHOH

At(of Pr) >

(v) Write the factors that affect Syl
reaction. In the following- SyAr reaction,
only one of the fluorine atoms is
substituted. Which one? Provide
justification. 3+2=5

Syl R 2oifie 1 PR St 1|
weTe Al SyAr i FRe R <o
SRR ASFPre T | FIRTE! 2 <t S9RCpHT |

NO,
KOCHj ?
F
F
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4. Answer any three : - 10x3=30
Rtz oAb B T 8
() Define bond energy. How does bond
energy ‘influence the stability of
molecular ? Discuss the application of
bond energies : -
Calculate AH® for the reaction :

CH, = CH,(g) +30,— 2C0; (g9)+2H;0(1) ';
at 25°C. Given the following bond
energies : -

Bond c—H 0=0 ¢€=0 0=4H C=_C
Bond energy

(moll) 4162 4937 7118
e e @ | T e wgE e
AT eote T T e 2R ’Rw
St 391 | oete frat RErFioR @ AH° 3
A T A9 A 2 '
CH, = CH,(g) +30,—> 2C0,(9) +2H,0(l)
wre I o Wl 2e ¢ |

e C—H 0=0 C=00=H C=C
i | |
(moll) 4162 4937 U3 4644 6150
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4644 6150 - T

(i) (a) What is common ion effect ? How
does the common ion effect
influence the dissociation of weak
_acids and weak bases? Provide

~examples to .su'ppor_t' your
explanation. Describe the role of
common ion effect in qualitative
inorganic analysis, specifically in
the precipitation of cations.
1+3+2=6

Ajgiee S 2SR e AT oI
3 o o Y Fed Ferew R
eolRs TE? D! TN R Tt
fort | o SERS Rewrs, {ore.
Wqﬁmmwwwm
¢

(b) Define buffer capacity. Explain
why a solution of a.weak base and

its salt behaves as a buffer.

2+2=4
TPl ol G 13 36 1 | ! TR
i 2 79 TR o A it I
+@ G1R R o
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(i) (a) State and explain zeroth law of

thermodynamics. 2
Stetaife e 1 Rawi! S SR

(b) Show that for one mole of an ideal
gas : Cp,-Cy=R. 4
GRS (@ & W e (T AR 3
Cp_ Cv= R

(c) ‘Comment on the statement
“Entropy of the universe is always
1nc3'easing”. How does this relate
to irreversible processes? 2+2=4

TEIOR 69I7S TGy T ¢ “Re T
TR W I AR AR W T

(iv) I'_,IOW will y’gii prepare ? 2x5=10

R oo Rty

(@) Phenol from diazonjum salt
CRATRN 575 sft Ry

(b) Benzene from acetylene

<MO0RF Rt
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(v)
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() Ethanol from ethyl ethanoate
TR ARG #1[1 T

(d) Benzaldehyde from ethyl formate
FQRE TG [ FACTAORIRE

(e) Isopropyl methyl ether from
isopropanol

S5 AR P91 SHi2p 2l #iiRe fiRet 3R

Write about the following reactions :
2x5=10

(a) Oppena,ﬁer. oxidation
SAIGAIR SIBTTEA
(b) Ber‘lzoin' congiensation
e e
(c) Wittig reaction
(d) G%ctefrnann reaction

eiorRcw R

(e) Aldol condensation
GG’ TRGOF
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(vi) (@) Explain the concept of solubility
product and its significance in
predicting the solubility of
sparingly soluble salts. 2+3=5
TRAIS! TAMAS LICICH! It 41 o
T TR RO TRl SEETe 2AR
ool il 4 |

(b) Derive the relationship between
solubility (s) and solubility product
(Ksp) for a given salt. 3

9Bl TR A TEAT! (S) ST TETRl
A (Kp) I TG 1001 St |

(c) The solubility of BaSO, in water is
2:5x 1073g/L at 25°C. Calculate its
solubility product Ksp, (Molar mass
of BaSO4 =233-4g/mol). 2

25°C'® A% BasS0,3 wiwe! ¥

2:5x1073g/L. 3R wadiet Bestieg
A o] /1 |

(BaSO4 I W& &9 = 233-4¢/ mol)
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